Introduction
The chemistry of aminomethyl derivatives and related Mannich bases has caused considerable interest throughout the last century.
A few reviews and monographies are covering achievements in this field till 1994 [1] [2] [3] . The value of Mannich bases, both for synthetic organic chemistry and for pharmaceutics, is emphasized in these publications. It should be noted that one third of all published works on Mannich bases concerns their biological activity, in particular, antineoplastic, anesthetic, antibiotic properties. Additionally, important areas of their application include manufacturing of polymers, paints, surfactants, additives to lubricants, textiles, paper, etc [2] [3] [4] .
The use of aminomethyl derivatives of chromones as one of the privileged scaffold in drug discovery [5] 
Results and discussion
There is no clear distinction between 
Aminomethylation of 3-hydroxychromones
Only one attempt is known for chromone aminomethylation in position 2 (Scheme 1) [6] .
The reaction is possible exclusively in the presence of an hydroxyl group in position 3 activating electrophilic substitution to position 2 of chromone cycle, which usually undergoes attack of nucleophiles. 
Synthesis of 3-aminomethylchromone derivatives
As in the case of substitution of α-hydrogen atom for dialkylaminomethyl group in acetophenones, 3-aminomethyl chromone derivatives 4 and 5 are obtained in conditions of
Mannich reaction [7] [8] [9] [10] [11] [12] (Scheme 2).
This reaction proceeds especially easily in the case of 2-dialkylaminochromone derivatives, and this is explained by additional electron donative effect of the amine group [13] [14] [15] [16] [17] [18] [19] . It should be noted that it is one of the few examples of activation of Mannich reaction process by amine group. In addition, the synthesis of 3-aminomethyl derivatives from 2-acetylaminochromones is reported also [20] [21] [22] . As reported, the deformylation of substrate, and followed by aminomethylation in position 3 of chromone was observed in the case of reaction of 3-formylchromones with sarcosine and formaldehyde [23] .
Aminomethylation of 5-hydroxychromones
Reaction of 5-hydroxyflavone (6) with dimethylamine and formaldehyde in pyridine at 115°С produces mixtures of 8-, 6-monodimethylaminomethyland 6,8-bisdimethylaminomethyl chromones 7-9, which were separated by chromatography (Scheme 3)
[24]. In the case of 5-hydroxyfurochromone derivatives 10, aminomethylation proceeds in position 9 of the furochromone cycle [25, 26] (Scheme 4).
It is absolutely expected since the position 6 of the chromone core is occupied. In this case, the reaction was carried out in glacial acetic acid, and amines were used as hydrochlorides. It should be mentioned that it is the almost unique example of acid catalyzed synthesis of aminomethyl chromone derivatives. (Scheme 9).
Aminomethylation of 7-hydroxychromones

Aminomethylation of 8-hydroxychromones
As reported, aminomethylation of 8-
Mannich reaction conditions takes place in position 7 [65] . In the case of 7-nitro derivative, [80] and tetrazolinone [93] residues were reported.
Reactions of reductive amination
One 
3-Aminomethyl chromone derivatives
were synthesized by reductive amination of 3-formylchromone with NaBH(OAc)3, NaBH4 or NaBH3CN and amines [95] [96] [97] [98] . Methanol or ethanol in the presence of acetic acid and CH2Cl2 were used as solvents. Deprotection of 7-hydroxy group was performed under action of trifluoroacetic acid.
Reactions involving chromone Schiff's bases
The chromane derivatives of amino phosphonic acids were synthesized in the process of addition of phosphorous acid derivatives to [102] . Furthermore, the application of chromone carbaldehyde in Betti reaction, which mechanism is considered as addition of formed in situ azomethines to activated phenols, is known. Scheme 21. Using of 3-formylchromone in Betti reaction.
In the case of 3-formylchromone, β-naphthol was used as СН-substrate, and acetamide or ethyl carbamate were used as amine component [105] (Scheme 21). It was the first use of chromone-3-carboxaldehyde in a classical
Betti reaction.
Synthesis of aminomethyl derivatives by cycloaddition reactions
The 
